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Project Introduction

In the not so distant future, manned spaceflight missions will venture further
from Earth than ever before. Throughout these missions, preserving
consumables vital to crew survival will become increasingly important. The
space suit thermal rejection system is one particularly wasteful user of water.
The current thermal rejection system utilizes a water sublimator as the

primary means of heat rejection. While future systems are envisioned to utilize

water sublimation for suit heat rejection. Neither of these mechanisms have
the potential to reduce impacts of extravehicular activities on water mass
required to achieve mission objectives. One potential means of reducing
spacewalk impacts on water mass is the incorporation of electrochromic
radiators to space suit outer surfaces. Electrochromics are variable emissivity
materials capable of regulating radiation heat transport and maintaining
thermal equilibrium. A prior study demonstrated first order feasibility of
electrochromic implementation for lunar surface extravehicular activities.
Results showed that sublimator water consumption would have been reduced
by ~69% across the entire Apollo program, corresponding to a savings of
~68.5 kg of mass delivered to the lunar surface. The technology readiness
level (TRL) of electrochromic radiators implemented into space suit surfaces
was a 3/4 at the end of those investigations. The goals of this proposal for the
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The incorporation of electrochromic radiators to space suit outer surfaces

represents one potential means of reducing spacewalk impacts on water mass.
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